[3H]ryanodine as a probe of changes in the functional state of the Ca(2+)-release channel in malignant hyperthermia.
The defect in malignant hyperthermia (MH) alters the binding of [3H]ryanodine to the Ca(2+)-release channel by increasing its apparent affinity for the binding site. In sarcoplasmic reticulum (SR) membranes from both normal and mutant pigs the apparent Kd is dependent on a number of parameters. Adenosine 5'-(beta,gamma-methylene)triphosphate, ionic strength, and Ca2+ each increase the apparent affinity of the binding site for [3H]ryanodine. Equilibrium and kinetic evaluation of the binding of [3H]ryanodine to these membranes demonstrates that the MH defect in pigs increases the apparent affinity of the membranes for [3H]ryanodine by increasing the amount of high affinity relative to low affinity binding sites. Both the association and dissociation of [3H]ryanodine with all three types of membranes (normal, heterozygous MH, homozygous MH) are characterized by two or more components, with the relative ratios of these components altered by the MH defect. These findings suggest that the observed Kd is the weighted average of the binding of ryanodine to two or more interconvertible states of the channel. Dilution of [3H]ryanodine bound to normal membranes at high Ca2+ into low Ca2+ solutions enhances the rate of dissociation. This conversion occurs to a much lesser extent with MH membranes, suggesting that the MH defect may alter the rate at which the high affinity form of the protein converts to the low affinity form.